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(57) [Rife] «siE*r) 

[ i£gl ] - h >; #K:5r#]5£# y i F y jHt^» 

;U t F ^ * — M * n - FT & jtST-SO'T 5 -te*£ =i 
-Fr&«&f<DDNAffi?l *4-l€J8l>ft:tti£R*> 

CIWfe^R ] 4«gCD. 75/ &ffi?tj£ 3-KTSDN 
AE5>J#>6ftSP F3 v*xfi|*iiSS3fe©- b y;i>t F 
9*— KJl&fSJWJeOT 5 ^BQsra«=>- F-T^-D 
NAEW*6tt47 5 y-.-Wt&F. BE- HJ*fc F9 

-M/ji**r s f*. Htc^^iK^^jbstcsetfrrs 

T5 F*Rtt#A>K>BW©»aM6. 



1 

imm i ] ^&>mmdinm^ 2 * fc« 3 -c* 3 n * 

7 5 y mWin& -"J - I- SDNA KJtf&^tf P F 3 y 

*®Jffl®fi5fc<D- F y At F5 * — tfite?-. 

BE8»J*=> - Ff* D N AG$U&$tr D K 3 * *7*Jjg*ffl» 

[I»#?S 3 ] a Fa ■» *^JS$ffltt*sn F a ? 27* * 
Xt — ( Rhodococcus s p . ) ATCC3 

9 4 8 4 &-e$>z>m-mmc 1 tats©- f y a t f ^ * - 10 

[SWS94] p Fa vX^mMMifiv Fa i 
* f — ( Rhodococcus sp . ) ATCC3 
9 4 8 4 -2>ft;j?lI2 tCieiJcWT 5 #— fe*»£^. 

m^m. 5 ] w^ra i $ fctt 3 KtatgcDjug^- dna 

£St? 7*^X5 F. 

[ i*4SS 6 ] W&& 2 * fcti 4 tClBlg© ite^ DNA 
Sr^tf 5 F. 

[wren 7 ] m^oa 1 * 3 fciBie©«eT dna 

S»*a2ifctt4«Cfat£©ae : ? : DNA<DW*«rd 20 
fr^vxs F. 

[W*S8] i»*il5(cfaSg<D^7X5 Frj&WSifc 
[M33S 1 0 ] M4U97 CCfB«g©7"^* 5 F-T^Kfe 

mnoa i i ] nmm8 &tdt 1 o ccte«s<D^»^ 

***&tt>|i-Ci&*U «§MH^&-=- F yAt F^if— y 

&smt-£c<t&^<t^£^ f yAt f^£-*:<d$3 30 
[flfcKH 1 2 ] gram 9 * fci* 1 0 ccfets©0@fem 

[n^s 1 3 ] m&m 8 tciatg©^as^?:ffl^T 

- F yAS©- F y AK&7 5 F3S«cSaft-r*C 

[f»33114] MM^9(ClBtt®&fflK&tt&fllb>T 
7 5 F«©7 3 F»**^jK*S/Jl4HcSE»-r & C t £ 

*mii-rz>*Ji'#>m.m<DMMm. 40 
im$m 1 5 ] area 1 0 K£tto&inKftf**tiii> 

F y A&©- F y Ag^AjK+^AStc^-TS 

[11489 16] F y >vm&. *Ay 7 * d- f y 
;k -^V7$p— F 'j*4fcBf i/7*Pi F yA-c* 

0, 75 FS#. *tiS-f S*JUV->7^>X7S F\ 

-C*SI»#^ 1 3 (Cifii&©7 5 FS©i$!j§*£. 
[«*^ 17] 75 F3W*. •>7^'<>X7 5 

F\ >^^7^<>X7i F£fctt.»^>7 y^OXT 50 



*¥B82 0 01-292772 

CIS*JI 18] F ') >iMi)K =T Ay -7£a~ F y 
A, -fy? F y ;U$3ttt7Tb^ ^p- F y at* 

a *->7 ^^ms^i /ctt-'-c? ->7 -/^.a^-cfe-sis 

1 5 Kfa&©*7 A *>&«©«&&, 
[000 1 ] 

mm±<Dmm^m *&wit> -hy^a, ^tc??* 

IfeHy- F OMt&tHD- F y^SfC^L. #tc®^-i/c 
figjllRtt^Tn-ra F a tfxjgiSfflfiS*®^. F y 
^P*"C*4-F yjUt F -7* -.fe'^a- F-T-Sjfite 
^teJ:C/7 5 fe'^a- FT-5iHS^CDDNABe?iJ. 

t4ffll,>fc7? F*I*/ctJ2;;bd<>KffltDS^jg^«:wr 
[0 00 2] 

[fi£3fc<7>l$Jl5] -F y;Ufc F5^--tf*j<fcO*7 5 3^--fe* 
«**i*4i-F»;jUft^**7 5 FfC 7 5 F^^UxK 

>««:*Jft-rssi£:*)ijaii-r4if3R-c**. - F y At 

yMt£4»*»&. gg^l^tcWfflfe7 5 F*fc«* 

ji/^>K«f»^c<!:«sr«<&. - f yn^k^tk^^n-e 

tifB^-r^>7 5 FSft:«2;jl/<K>il(cSSft-r&?^£#^ 

ogft^*i^<$R^3nri^ (^BS5 6-179 
1 8-*f£$R. ^BS5 9-37 9 5 1 ^fi#S. 1$£tfS6 
1 - 1 6 2 1 9 3^&ffi. ^2rBS6 1-2151 9^ 

«. 1*2rHg6 4-86 88 9#^#fi. 1*fi^4 - 1 9 7 
1 8 9-^<&#R > %m¥-2 - 4 7 0^$R. E P 0 4 4 4 6 

4 0fc£) . 

[0003] s/^ cn6otK^«M>6»~ F y At f 
- f y^t F^f-H2*ae^-{coiir«. m%.uu Fa 

t» 27*Mffl«S*Ojtfe^*5*B#fiFSW2 8 4 0 2 

5 3^EP0445646 (ttM¥4-2 113 7 9 

^$6) tcfci^-r. ^a-F-t^xamnift*®^^ 
*2|#K¥3-2 5 i i 8 4^fi«tc*$i>r, >;>;wa 

SMffla*©iS&7-75J!|$B^6 - 2 5 2 9 6-S|£8K># 
18^6-303971 ^^StCfe^r. Sfc7 5 *t-M 
jt&f*COt»TB. ^iti^btf/^^^y -i;A®«B®<!: 
a Fa ? **S«fflMi3^©®e^F**E P 0 4 3 3 1 1 7 

P#yxfi*©jSe^Eu r. J. Biochem. 
217 (1), 327-336 (1993) CCfcl» 
i^- F*^-*MlfflMa*0!>iae^-*SF EBS L 



e t t . 3 6 7. 2 7 5 -2 7 9 (1 995) GCtel* 

[0004] £ <=>tC u V zi -j y7XJSHDii[Jj3fe(7j)- F y S \, 
fc F ? £ - -fe'fig-^te J: or 5 feWMe^^tyffl 
ISx.t*7--7X5 KttM-r3#69J#:|$Pa¥5-6 8 5 6 6 

[0005] C<D J; h y^Ht 

mW-2 - 8 4 1 9 8^^Ktt^r£t4&a 
KO«ii§{CfflUi,^!g5tc-o^-r. '#^4-3 4 1 1 

8 5^««:«^rgtt>i 2 - 1 b-a*ist>ji#>mo> 

m&icm^&mgMic'mx. EP0433 1 1 nat 

[000 6] C©cfc WtS^cD^i,. ap3-;^ 
xXt— ( Rhodococcussp . ) ATCC3 

9 4 8 4 **ti«g:©~ f <j )m*G-rz^mtf <j~h 

CiASfg^^^tt^ (US556625) „ C<D)S1R 
F ';^K»fS«:J:^tK3nS- f y;ug 
trs. ks, x f ';jus<t*;u^+'>;u»^^F-rt{c}# 

S^Foj^^*Br©Ma^ite^tt^ f y ^ t f ^ # - 

[0007] 

imw*m&:L i-r^aisi] *^o@w«p f:j 

&p F=> f *^BMl&i3fe(D- F y;Ut F-?£— -fe'jfie 

75 ^--iffie^cDDNAi^j, 

[0008] 

[iSS£ji?ft-rSfc«>©^&] *^tt % TIB ( 1 ) ~ 

(is) ©^is^wrs. 

(1) 125<J#l©ffi5tlg>*l 2 i /c« 3 TinS ft£ 7? y 

ilffii§& *©- F y ;U fc F 5 * - -b'SG^-. 
( 2 ) I2?IM<DieM§^5T?^;*ft£T 5 ^gg?IJ£ 

©T 5 ^~ b-jae^„ 

(3) a Kn •y*^)iJBS*iD K=»-y*x x*e- 



O) ^20 0 1- 2 92772 

A 

( R H gl°J'P e cus s__p . ) A I CG3948 
4t3rC*>& ( 1 ) (Cg5*g©- F 'J Jl/t F -j ^-Hr'jae 
7-„ 

(4) a F=i?#x0B||ttftSn K=i?#x xxb"- 
( Rhodococcus s p . ) ATCC3948 
4t*-C<fe£ ( 2 ) tCletgCDT 5 ^-^ite^F-. 

(5) (1) (3) &C§eiS©jl£T-DNA£^ 
tr 7*7 * = F. 

(6) (2) itcit (4) tCiaSJ{<D2e^DNA*^ 
10 tfT'^X = F. 

( 7 ) (1) * fcf* ( 3 ) iCia®<Djte^D N A t . 
(2) (4) (ClBiSCjaeTDNAOM^r^tr 

5 F. 

[0 00 9] (8) (5) tCieiS<D^^ 5 K-CJ&H 

( 9 ) ( 6 ) tcisas© y s F-ej&ftssift;* n/cju 

(10) ( 7 ) tcfgtgcD^x s KrjgHK^^ti/c 

20 (11) ( 8 ) i fcW ( 1 0 ) &Cietg<Dfl25Mte&#£ 
etfi^-c^u. ^fS!Bj*>6- F yjl-t F7*--fe'£8 

a. 

(12) ( 9 ) * fctt ( l 0 ) (Cia«©^HI5^«:«r 

(13) ( 8 ) tcEtt^JBJMEft«:*ffli»r- h U ;U 

30 tooio] (i4) o) ic%m<omm.^m^m 

l>rT3 FS©T5 F»**>»UjK^->;l/a(c^-r5c 

(15) (10) tciBUKD^HlSjfe^ffl^T- F 'J 

ft <t -r * * * >® ffioDig aig. 

(16) -FU-rHH*i. ^V7$Pi h yju. >fv 
7 F , )Jl'$fctt7"l'7 5r D— F U^f^Q , 7? 
FSA^v ^JSTS^^V^TV^c^Xr 5 Fv ^fi^T 

40 (13) k:ieag<DT s h'A®!ift&. 

(17) rs fsw. *JUvjxr>"<>XT3 F, y 

^7/^X75 KJte»A7 J y7>"^>7:7S FS 

ffi. j< *->7/^l§ffiSfcliA7i'7>$lf fr* 
•5(14) (cie«8©*Jl/i}<>KS©©3i?i 0 

(18) -f sf^uv 7 ira— f y^u, -fy 
7*d-F y;i/*fctt-f-U7diD-F yji/t**»). 

so (ceaie[>#;b]K>Bai<^jffi£. 



(4) 



[001 1 ] 

p \ : zi 7*7, 3-7-. t'-- ( Rhodo t: o v. <: u s 
P.. ) ATCC 3 9 4 8 4 Ifc&fef* D N A «: . tfiRtfS 
a i t o 6 <D~h(k (B i o ch em. Biophy 
s. Acta. 7 2, 6 1 9 ( 1 96 3)) £l£ 

11^6{*DNA7^7';-|J. t&lxtfpUC 1 8 

So -f-'J K v *--fe'«te^£T 5 ^--fe'jifc^© 10 
£P-->y«. mz.WS a i k i £©P o I y me r 
ase Chain Reaction (PCR) S 
(Science 230. 1350 ( 1985)) 
5rfflt »T f# enfcgp^BrJtfc :7 P - :/ t U fc. n P - - J n 
^^'^-/■fe-^a^CCtOtf 5C<t#T#£. C© 

-K-r^SB^P*. SSHifrfie^J £Siflrr£. eft*,©-/ 
5-r-7-*M^*?ifT> MftDNA^-fT"? 1 ;-* 20 

35*^ tf — ( Rhodococcus s 
p.. ) ATCC39484iOM*DNA7-(y7'J 
h U*fc F^-^Se^teitf/S/cttT 5 

5„ - F 'J ;l/b F ^ * -Hz a - Fi3?'J»fKfc«tO'T 5 y 30 
— fe*=j- FBBjnJWK-^DNAie^J^ S a n er e r 6tc 
iSdideoxyftfProc, Natl. Ac 
ad. Sci. U. S. A. 74, 5463 
( 1 9 9 7)) tj;i£$ i %a(D^m*m^X®L'feTZCL1jl 

[0012] ©6ftfcB^*B^£fi^£flH>Tg|SI££ 

W^tipUC 1 8©1 a c 7*n*:-£-<DTijiEK:& 

f^U/c^"^^ 5 K*ffll>r. fi?d^.tf^d©SS J M10 1 40 
# ( Eschericia coli J M 1 0 1 ) & 

£©?t£:&)&ssg&-r s. c <Djfcs$Kgm**ig«-r s c 
-racists. 

[0013] ^^©*^^>KS* fc«T 5 fs©is 



WZOO 1-292 77 2 

t i* *Se7k^«tcJ]II . /Jtl&ifc p H £ 5 1 o. Jjg$ 0 

< « fj ~ 8 «CftH>, 15-45 "C, U < 
«30-42 -CiCiSO C £. r'(f "5 C i^r? 5„ JKJ&$ 

ffc. ^^©^t4Klt»DTtt|&^J&^*77A* D7hi/ 

[0014] *R0iG>:& JWifOttSIS fcttT 5 FS©S? 
©IlfcFJcffl i > 6 ft 5 - F >; KMte . l ^H^cc^fc 

< t l <@©~ F y ;ua«r^T€.lllA^*j«fca^r#^© 

j; tfr- u ^ # p - h 'j fvm^mm^ - h >j 

<fc^*!**#* 0 < ft -5. 
[0015] *^©*^!j<>SS«©S!iiffi©Mt4«Cffl 

i/T>"<>X7 5 FSfctJA v ->7y<>X7 5 Ft?© 
ft<5. 

[0 0 16] 

*^«cftp,©H]|feWc|Jg^$ft-2.*>©t?«^ 
[0017] mmmi ;%fe^DNA©PM 



s p . ATCC 3 9 4 8 4i~ai?§S«fl (KH 
^O, 1. 5 g/K Na,HPO, -211*0 

0. 75 g/K MgSO,/7H I 0 0. 2 g/ 

1, CaSO,/2H,0 10 mg/1, FeSO, 
/7H.O 5 mg/l, lilt^ 20 mg/ 

1 ) Ccyjl/=J-X5 g/1 . ^2 g/1 *Jjn^.-fcigtft 
3 0 0 m 1 r 3 0 -C. 1 BraS*Ufc. ^#^©fflt*^ 
MWb. 5mM©EDTAM100nil «4gt^ 
Ufco C©ift43 0 m 1 Olffil { 2 OmM F W • 
iSmmmWL ( p H I . l))tCF@li§U 6 0mg©';y 

^-a^jd^.3 7'c-c2^ra^>+*^- F C© 

^fflfK^a^ (5 0 0 0 r pm. 1 9tW) bTSf*£[5] 
JRU 11. 3 4ml©TE Buff e r tcW Sjg 
0. 10%SDS0. 6ml%Jn^.. 36K:i00ug 
/m l©igS<b>iSJ: i 5tC7P'f^— (^;i/^?± 
K) *»n^.. mra. 5 5-c-e«9>s-?>a>tcii$to;rc„ c 

©^fS*7i^-JHflW. x^y-jutt^-r-SCt(c«t 
o r D N A %S3S£ U fc„ 
[0 0 18] jgfifeff!! 2 : ^fe(»7 'J -©fEfiS 
»6ftfcSS^D N A 2 0 u g KM UMIlSSmS a u 3 
A I *fflC»-r§l$7>rmt^f o/c BP^. SSfe^DNA* 
4(ig^o5*©5 : »-^R:i0 1 100<il©JSJ£^f 
gtfT. Slll®P^S a u 3 A I (^jgjgttSJ. 4~ 1 2 
M/ '/il)*8^inL3T "CriKlS?^ ioi^k:?-*- 
^©— ^^IXO . *£i£S2 OmMi&Si^EDTAS 



m L . 5 - L 0 k b (O D N A W Jt *fcfciMil|tti *s J: <y:t 2 
^--^ajRJcrSiKU. 3 0/i l<DTE)8?lK<cj8JR3'tt 
/c. C ©3**4© 9 UliUg©BamHl rKHfcf^B A 
PM1UcpUC18 (^S&ttH. pUC18/Ba 
m H ! ) <h £T 4 D N A <J (^jf&ttlg. vAV 

-S'h>*vF ver. 2 ) ^fflor 2 0 u I ©Itr 
•5 Y J/ a > *J»M JM109 **£7fcSf&& 

?cS6(C, AHS^WIgtft#*r > t v > 5 0 p p in* 10 
gtfL/PX(pH7. 0>«C«MU -M&lg#L/c 
ffli*A^TJU*';-SDSiS{Ccfc , 5 7' ; 7X5 F£«IfcHL 
fc. 

C0019] HiSfli3 ; .=■ h'j;Ub K7»— b'fej:tf7 

T>*7- P C RtCig«a0XG7Wc£&'r S— 
■fv-tt. «TcD<fc^4CLrpS!JL/cSE^7'5 t F©N 

[0020] -KV;Ut K7if--te'rSttS/c«T5 3< r - 20 

XTSKlOmM, , J>K* i ;-)AA ! ,77-(pH 
7. 0) 3 0mM. *5J:O*^a<0®WfitB«^t?JS 
iES^ffit 1 m 1 icour, 2 5 'CT3 0 ^IffliSJ&^tf fc> 
4^Wc^>X7S Fft&Ofcl&JMtgH 
PLCKJ:»)*Ui-r4C4«:«fci35Ett««:tfoJlfc (HP 

[002 1]R^ sj.. ATCC39484tt4Hfi 
ffl 1 ©ttfcigi&tc^SSffi u/i ©^-/i h 
U JU£s5sfln L/c- F Jl;&ffi»X8H**Jgtt 6 0 0ml 30 

[0022] -SS3g*0ftJe*«*jt& ( 8 0 0 0 r 

S»*3. 2g4l0 0mM';>i*V)AA>7r- 
<pH7. 0, 1 mMEDTA*iJ:a f 2mMDDT£$ 
tr) 5 0ml T?8fcj£l, ISp* v7r-200mlK 

(12, OOOrpm, 2 OftM) bT_h?f 
(ffiMBRttfitiK) 18 0ml Srfi/c,, 

[0023] n<mM$mmmK. 4 5 xttmaiscctts 4 o 
^^UBir-^^^A^ffttiu. 4 -ct? 1 n$ra«jm 

*100mM'J>S*'^A;^7r-(pH7. 0. 
lmMEDTA*J«fctf2mMDDT£^t?) lOmlfC 

[0024] 100mM'J>i*iJ')A^,77-(p so 



0 0 1-282772 

H7. 0. 1 in ME L> TA*jJ:0'2iiiMDD I £S£r) 
"C^KHb (yfcDliAli • S e p h a c e 1 i) v A ( 2 c 
IHX2 0 cm) K. »«U/clBWjR»*£fftU TfcHt 
^<7VT--C?§ttJfgC0UV2 8 0 nm*i®TT-5*-Cgt 
0. 1 MKC 1 ^mM^tdm^ -j V r 

--cmtamo U V 2 8 0 n m*s©-pr -5 $ O . £ 

6«C0. 2MKKC 1 affi^iWAiA » 7 y --CBHtK 
jgm^OU V2 8 0 n raftHBT"*-*$Tttti»l,fc. -&© 
». 0 . 3MKKC1 ?gK*±tffc lOOmM'J >gt*i 
'JUA,7r-( P H7. 0. lraMEDTAfciy 
2 mMD D T&tStf. ) "C— F *) >V\i F 7^— b'i7 5 
r£t4£^T:7^ixa pg 
Jto£j©]g (7*^*3 0, 0 00 cut)l:ffll>t|| 

[002 5] 100 mM 'J >mtt 'J 0 ■UJ'i v?-r — ( p 
H7. 0. 1 0%mm§&<DVmiTls*:~02±*^; 
if. ) X'W-ffiitLtcP henyl?Sepharose 
CL?4B*7A (2 cmX4 0 cm) tC> i&ffil,tc 

iiUffi©UV2 8 0 n m*mTTZ£T-mftVtc. ^© 
f£, BSI'<77 7- (lOOmM'J^'^AM'.^ 
r-(pH7. 0) ) -e~ h 'JJ\sk Y52—k'isJ:VT 

*i(^13 0. 0 00cut)*m>T|*»A 

[0 02 6] C©?£8gl//£- h ij jut te*t£1±il 
^10 0mM l J>i*D'7AA ? 7 7 - (pH7. 
0. 0. 5M NaC 1 Z^ts) -CW-ffiitbtcS e p h 
acryl S-30 0 X-a , -77-/>*7A (2 
cmX6 0cm)K«U », 7 ? -&m<,>T<frM% 
mm^mo. 5ml'f-P7 7i'i'3>Wc„ C 

/c„ -en-en^i. 5m 1 0779^3 >=&rs^«mm 

(^FI3 0, 00 0 cu t) £ffltvCigiBiLfc„ 
[0 02 7] mii&ffl4 ; -^7-^ F^§B9*Jg)?»^ 
»P>nfc- b lObb F7^-Hz*jJ:c;T5 ^-Hz'©N^ 

nt^-o/t. zz-cmmzy^znz&itt/Tz/ (Brc 

N ) ft*c «t 0 tti7k^« 0 . S^R u -ten F *J^T<D« 

[0 02 8] 

; l c 9 a (mmnmi) 

*7A;Asahipak ODP 50 6D(Sh 
o d e x ) 

*^Ai&S ; 2 5°C 

%$m; T4zF-Fy;uo^8 0% (a^igS«jiB t 6 



C6) 



(>*Mfll> . 0 . 1 % I- ') 7 iUnfttt. i&mo . 5 m 1 / 
ft 

MtH;SPD?6AV UV VIS Speclro 
phot ometer (SrWSiffBf) . 2 1 5 n m 

xh-r>*«?{cj:«N5fi(lliBfi»«f*tf-9A:iC5. St 

Glu (E> • Ty r (Y> • A r g <R> • S e r 
(S) -Are (R ) • Va 1 (V) • Va I <V) 
COBfflJ^. Rhodococcus HjflgjgODC o d o n 

5' -GAG TAC CGG TCC CGA-3' 



10 



2 0 01-2 02772 
10 

Y<D'>%, tl^ff-y^moymi^yy'^^mViL, :r. Hv 
J; 3 N^igK^frr^if o fc <t C 6 . El#« 7 

/<:„ 

Ala (A) • Va 1 (V) Gly(G) • G 1 y 
(G) -Asp (D) - Gin (Q) • G 1 y (G) 
COgjfflJ j: R hodocoecus jgflffgig) C o d o n 
Usage^SLT, 75^-^7-^7-^ 

5' -GCA GTC GGC GGC GAC-3' 

(0 02 9] HtSffll5 ; 7>^-PCR 

p c nm wJLT<D%.f&2k#-e*s c / c „ 

[0 03 0] 



R. _s^_. ATCC3 94 8 4^MDNA7^7 , 7 , J- 

1 u g 

3L^.ji—y-)\,7~, lOOpmol 

1 0 0 p m o 1 
SlmM 
1 0 a 1 
2. 5Un i t 
it5 0 u 1 



dNTPii 

1 0 xg|£A5 1 7 r — 

ExTa q DNA* »;^7--fc?(^?iMj:!5!) 



f*5S 

»rJtrt*Ji.6*ifcJ5j£;i££2 %7 # P-*-7\il/^£U*»jK: 
ttU K>t*dtrtK3'©y**$»«JffiU ESAYTR 
AP ver. 2 (MSttSSf) $m>?fllHtsfc. C 
ODNARittCol,^, d ideoxyftKiODNA 
iBaj^&SU SIIR 3 titer 5 y^SB?>J*JW*P<D^ h ') 
;l>fc K5£ — fer$fc«T3 it— tf£fBISI&ai&-5C£& 

©iSt, >EFU#$£ nr C > 2> C £ ififttft -> fc„ »?>t- 4 tc« 
&5 0 0 b p ©~ h 'J JUfc tffflHEW*«. K>t 

1 4 (C«*tj9 00bp©75 #~ ttBl5llB9>J^$nr 

[003 1 ] Hfeffl6 ; ap^-Wr/V g-f-fe-^g 

SB. fccfctf 7 5 # — fefae^FO-SflSrm* P CRWJtfc 
«J:9:£iii£^<D*P---> WT-?fc. HSS««I2CD^ 



40 



50 



9 4'C. 45# 

37~60'C. 60# 
7 2'C, 6 0 ~ 9 0 # 
2 40 

Kt^XS a u 3 A I -C#A?0/c*fefe&D N A<D$l&ffi 
\mftH&WLZ: \%<D7iin-X r)imfmW}iC&; U . 4 
~ 8 k b © D N A WM- SrSKiWlS W*J «t Us. $ s - frftm 
CCTiailXU $£**&3 Ojtz I <DT E&WllC&MUtc. C 
<Dtm&m<D9 (ili, 1 ii 1 <DB a mH I rii1"bf£B A 

p*aao/cpuc i 8 (^jiiitts. ioong) 
t4dnau fj—& {<smmm. 5-fy-^9>*» 

h ver. 2) tm^X^Jlr'-i/a^Ltcm. *M 

ajMiom*fs^u ^v^ab>-B-D- 

f^7i'l-b-7>'i'F (IPTG) 0. ImM. 5- 
^nt-4-^DCi-3--r> K'JJU-/3-D-*'5? 
l-t'7/i/H (X-ga 1 ) 0. 0 0 4%. T>fcTi^U 
>50p pm^t?L^nXtc2%<I>^=&Jn^.r¥« 

^bL//c^^^^a«:^?& ur 3 7 -c-c— 

tO 0 3 2] ^CfcSfe^ar.-^ 7>fi/iJ>5 0 
p p m*StsL ^OXK2 %<D»^m'C^jbL./c 
»^¥««*a{C^liL. 3 7-C-C-i^SLyt, 

stt/m «^¥«si«! : &ift2a$ra4-cccM#j^aiu 



XI 

isT 'Ht'rVttM. Hybo nd-N') tClTt 

l. ¥&±(D3p^-£^>:/u:>tc*£ 
T>fc*>"; >5 0 p pm%^isLzf\2At l C2%<DM3i%: 

m^xw-mt^ tcm^im&i&tcmi* % 3 7 -cr— a« 

[0 0 3 3] i^L/fc^>^U>5:3ai 

!/$8iK (NaOHO. 5 M) ±CC#*^ L/ 10 

A:. WWOteHft©»ia* % 5xSSCtZ0^x2 

om prime DNAlabel ling and 
detect i on system (77^tA7? 

[0 03 4] Ctl^O^'^^y ^^n-^>j!)>6r^V 
-SDSSfcJ: 0 7 KSriUU, ^"a-^gp^ 

e^oiSBi^ioi^jei/fc. -toiBa, ~ f yjut f 

\z<DZU->WP 1 l*>&IBgLfc:77XS Fp 
UN HI lt*£~ F 'JJUb F^* — tzifte^fcSA/C^ 

P 1 2*^6IH»l//c^-7X5 FpUAMD 1 Z»ftTM0 

T5C4.*s-Cttt*ofc. ^CtpUAMD 1 2^cB3b 

[0035] mm i : wm.mm>tti&±mffiffl<D 

pUNH 1 lfciffpUAMD 1 2«^n^tl3 kb? 

tttt«|BWI©jft3£3jSH!i"C* -^fcc -ec-CExonuc 
lease ni*flH^r*JB*6*PAK*T-*W»S*/c 40 
£dRg&Rtt (deletion mutant) <Df£j& 

aSftOfBSfcttk i lo?sequenc 
eJBD e 1 e t i o n Kit (SrBjgttS) 
fc. rtttofc, pUNHI lifc»pUAMD12« 
25*70o»j^" (0. 4mg/mliLtiR)167 
-f ^P^^A) £S s e 8 3 8 7 I » Xbal -C%£fr 
S?(3 7°C, 2 4B5RB) U 7xy-JMHlHrfl|«», 
l/108flffl3M|»Nat2. 5§l0x^/^ 
fctnfcTttlRSttfc. jfc&lrTttM«aiKU 7 0%& 

x * ✓ - ^-c-@sfe^ l m^&mzmz 1007 50 



¥f®& 2 0 0.1- 2 9 2 7 7 2 
12 

^W'J ^-OKxoTTT bu f f e rtCjgWOfc. 
U N A JSiKic-r? Y ^ n g £ — <z> Exonucleas 

^-M. 1 0 0*5^:^3 0»f*CC&5 0 vOa U 
>-*1f>^'J>yLte (J5l££{#±ir5fctf), 
Tifco/cMB nuclease buffer 8-5 0 

[003 6] C<DKt6tt«CM B nuclease 2 

w*ny*-*j»jniu 3 7*c-c2 o^ra-o+a-^ 

- F Ofc, KJfcte7«. 1 
/10gfi(D3M»KNa42. 5gi©x^/^ 
M^XiZm^^:tc 0 ja^OTEUKU 70%ftx^y^- 

'J^^k 1 enow b u f f e rtcjgjgl, kle 
now fragment 1 ^-f^n y £#n£ 3 

7-cri5ftra-f>ta^hit t<DmfiM*TiJ 

[0 03 7] W$HiLfc«>t©HiK*l 07^^oy^ 
-41007^ny ligation sol 

u t i o n Aig^l, ligation solu 
t i on B 1 2 7^/^D »; *fl[J;t* *f^fy ^ 

xr»»ai6-cr2 4«fmsjc6si±, -fe^^^-ry- 

[0 0 3 8] CCD&mcJ:9, pUNHll«:oc>ttt 

fts©»AKtf*£tfX«*7«*»!Ru ge?ij<&EK: 

ffi^SCitel/fc. pUAMD 1 2CtML>Tli 

KAOM&^^S F-WBC^fc'*** 

**K»r*ttl»C£3W«oftu fCfpUAMD12{C 

gene?walkin 8rffiCCJ;*K?>J8Be*fT 5 £ £ 

[0 03 9] *SIBW<D«3ettd i d e o x y&CCj; 
0, pUNHI ltt»AK>tco*i««:«ar*»2. 8 
kbODNAER pUAMD 1 2 tt»AWJi<Dfi 2 / 
3C£fB^5i&2. 8 kbCDDNAK3»J*»seLfc. zf 

WciC6, PUNH1L pUAMDl 2^*ieh<D 
»AKit©Ec oR I-^-T Fflj3^6JKrp. 2kb, 1. 
lkbT»6, xfy;i/tK7jr-tfjBfi?tatlac 
^p-t-dr-KSturaMBB:, 7 5 if-Hflter-BSE© 

tt, pUNHIICCMLT W©J[SSBS^»rW>t*^^' 
*r->*6«SU)fcjB^®til[ai36rflI«:, pUAMD 
1 2CC|8bT«^JK^<D^K^^->i1f1f>M^^ 



(8) KM 2 0 0 1 - 2 9 2 7 7 2 

13 l/l 

[0040 ] jgliffll 8 ; I- 'J ;b b I- S - -fcffc J: {>' T fc». ±nSr£fg8ft»Jdr J 0 0fS#f,RL/c*>®3:H PLC 

S y-'-te'at&Pffl'Jg t>7-^iUT»,>fc. T 5 y- -b'rSt4«Sa<b 

r. r >J;Ut ?v Z--Vtm\t2 0mM*)l/mmWL (p 7^7^>X75 KSfcWOXTS K*Jfll>. ISID 

H7. 0) 1 0m 1 (C^U^n^r >JJU (TP N) & ^•eKJfcS-t*. £/£Lfc^7^T^£m#K?£fc:«:£ 

(SWfiTleM^) £»D*T 3 0 'C-Ctfei 5 hU-fyit, [004 1 ] &£j8M<D'&m.kZ. JUTOtttt • ^fK^f 

$gg : : DS-2 (Shodex) 

tfctiiSl ; SPD-6W UV-VIS spectrophotometer CShimadzu) 

*)~1/~7>\'M\ : Autosampler Model 23 (SIC) with 20 ul sample tube 

IB^ : Chroma tocoder 12 (SIC) 

ti=7h.; ODSpak F-411 CShodex), 4. 6X 150mm. 40°C 
^ilt^F: AcCN/H2O=50:5O, 0.1XTFA, Oml/min. 

miiz&.mmm 1 g com#& 1 Borate 1 1 ©st&?s*tc « p unhei 

®*fc(i£ifiOgfl (g/|/h r/g^Ift) 5' ace atg gat ggt ate cac 

T-*-rciCCGfc„ g a c • 3" 

[0042 ] ^5Sff!l9 ; iagfe3H*<E>fEES; 20 (/3if^^.- , r gf1i&=> K» ( Ncolt-f h) 

^SFiie-C^/c^^^^ ^^n->P 1 lj!fcBPl2 ( 

tt*7 > f-> 'J > 5 0 p p m4 ^ -C^tt 5 5'-cc aag ctt tea tac gat 

<fc. -fV^PfJU-B-D-^:*^* r V^sisY cac t t c • 3* 

( I PTG) ©#a©iD{SJ{CMt>P>-r§g<r»- r >;;Ut K (aif^a^^ h^ih=J F» (Hindi 

^^-HzSIS^fiiSr^fc,, O*Uc0ffitt»Ft-t h) 

K3 v * XMfflK©^+^©— <t<,>5{Kl>&<DT p U AMD E 1 

fcofc- (fi^OP 1 2 HUCttT 3 y— fe?t5l4W*->/c< (^*>7-K) 

^H>hi\tj:ip-ytc. 5'-accatggcttcgttgact 

[0043] ■zc-cmm£.mm*m*>?tcito, -etven c c • 3- 

©S^^«{K^#(D#<DEKJt£PCRrfft£U p 30 (NcoIt-fK T 5 #S S e r — A 1 a iC^ 

uc l 8© i a c^o^e-^-jfif^tcoyitJ/c^^^s 

FpUNHElfeii^pUAMDEl^Wc. 3 i=> ('J^'-*) 

ttCOMWJv&lHJCT'^* 5 K±tcm-t*fc7'5X 5 H p 5' • c c aag ctt tea gga egg 

UNHAMDEl^Mtfc. cac c g a • 3' 

[0044] PCRfoKftmcm^tcV' is £V (Hindi I 1 1M r) 

77X5 KDN A 0. 8-1 (ig 

V^>(-7- SlOOpmol 
dNTPSSi SlmM 

i o x v~y 7— iomi 

ExTaq DNAjK'J^— fe? (^gj&HJg) 2. 5U 

tf-5 0 u 1 

. 9 4'C. 6 0# 

7-->;>y 5 5*c. 6 0# 

f*S 7 2*C. 1 2 Oif* 

VJ>7A>m. 2 40 

- h y*t f-5 *~ yae^. r 5 *~«ii£*£tc. u^ta. kk-s^mp^n coiiHindi 1 i-vm 
£j&LttmK*Trta-z>f)i&fmwii,, mm • mm so ecorinco i y>#-<t^y-: 



15 

f£. KcoRI?Hind I I \ U •> V LfepUCIS 

[004 5) - h y JU b F ■> £ - tilfeTiT 2 y-f? 
«e^[filD7 7Xi F±0C§fM*/t^x ^ Ftt, ST 
~F yjl/t K5^-^|R^$(MifNco I 4 H i n 
d I ! I r#J#rU EcoRINcoiy H i 

n d I I I-Nco I *)>*}-<D\®VUy— Us > 
f£. NcoIiHindl I I T*l/c7 ^ fe'Wr 
y-^g>U «S^tE c oR I ?H i n d I 

I U7H/cpUCl 8 <bCCD»rK-5r7^y->'3> 
Ufc (S3 ) . 

[004 6 ] Ct\h<OV^^^ Kr^BBJ Ml 09ft* 



(0) itf M 2 0 0 1-2 92 77 2 

16 

B- D - -X-J~?f~J % F Visi/V ( I PTG) 4 

0. imM^^^^mm^m^x^h^zmw^m 

10 ilBj^CDrSttt^Ufco 
[0 04 7] 
[*1 ] 









s p. AT C C 3 9 4 8 4 




0. IT 1 * 


PUNH 1 1 MRte&ft . 


0. 009 


0.007 


pUAMD 1 2 mmfc&fr 


n d 


n d . 


punhe 1 wnm&ft 


0. 35 


0.41 




0. 11 


0. 27 


PUNHAMDE 1 


0. 1 1 = J 


0. I3 1 ' 



[0 05 0] 
[SBOffiWcC^] 

[0 1 ] ^o->»^6ISML/c^^X S KOflHi. 
[0 2] *3UH:/^.X3 FO«fg ( 1 ) . 
[03] #9UB^*5 F©** (2) . 
[005 1] 

[se?<M] 



[0 04 8 ] tS14#{4: s/l/h r/gffi%m& 
11 Ft-OiSttBTS F<Z)£55uig(D^ (^(D^JSilS 
tt~ F y fe'cDUScD/cfejESi^aiJS^tB) 
2) p U N H AM D E 1 «- F y ^«£jSS*K*me 

[0049] 

k# y ~ f y ;Mt^»cc#u sn/cagji^ttwc^ 

<DDNABB?Utt* ~ F y^fc K9£ — T = #--fef<D 

SEQUENCE LISTING 

<110> SHOVA DENKO K.K. 

<120> Rhoctococcus sp. ATCC39484 penes for nitrile hydratase and amidase. 

<L30> HH120068 

<140> 

<141> 

<L60> 5 

<L70> Patentln Ver. 2.0 
<210> 1 
<2H> 2822 
<212> DNA 

<213> Rhoctococcus sp. 

<220> 

<221> CDS 

<222> (1379) . . (2068) 

<223> nitrile hydratase beta subunit 

<220> 

<221> CDS 

<222> (2082) . . (2693) 

<223> nitrile hydratase alfa subunit 

<400> 1 



(10) 

17 

ctaqaqqatc tcqqtcatcq cqntncorte qttqcqqacq 
ctgglccqcq qtcaacLlcl cHqatcqac cacgttatqq 
qctcacqqct tccaqqqcqc ctccqaccaa aqqtqatcqa 
caccgcttcc gactcgatca ttcctqtccc tccccgtcca 
ctcatcaaqa qqatatccac tqaacqaatt atttcaagtq 
tacacqtqag tqqacqatqc ctggqcgcta qtcggatgtg 
cccqcctacq ccqaaqaccq qaaccqqcqt cgtccctqcc 
gtgaacqccc qaqcqgccct cacgqctctt caqttqqcqc 
qcccacqqcq qqacctacqc atcttcqqcc qqaaqqcaqc 
qgcagtcqaq cacctqaqac qaaqqccqcc qqcqtcctqt 



Vm'l 0 0 1-202772 
18 

atqatqtcra atacqtacca 60 
attclacgac Uaqggaccq 120 
acqacatrtc r.qqattcaqc 180 
cgcgcagttg atcttacctc 240 
qaaqtacttq qaqtcqatcc 300 
caacccaccc accccctcct 360 
tqccqtctct qqcaactgtt 420 
qqatcqccat gqcggacgtc 480 
cqcqqtcacg aacacctaqc 540 
cccgqaaatc cqcaqcccaq 600 



ccqtqacaqc caacaqtcqt qqcqqttccc tcccctccta qqqtctttqa ctcqqcqcca 660 
acqcctgcga gqqcqctcqt cgcgqaccac ttqtcqaggt cggtqccgca cqtcaccgaq 720 
cgcacccttc ttcqtgctct qcqcatcqqc ccqqaccqcq accqcgqcaa cactacqacq 780 
tctgacaatg ctqatcccct qccgccgccg ttggacgacc acagttgcta cqagcatgcg 840 
qagccaacca taqqcatcat qcqatcqccq qaqtcttcat cctattttqg qatqcqcaqq 900 
attaacacat ctacacattq acatccqttc cqatgtgaag taaaaattgt cacgtagggc 960 
qgcaqgcqaa qtctqcaqct cqaacatcqa aqgqtqqqaq ccgaqagatc qqaqacqcaq 1020 
acacccqqaq gqaacttaqc ctcccqqacc qatqcqtgtc ctgqcaacgc ctcaagattc 1080 
aqcqcaaqcq attcaatctt qttacttcca qaaccqaatc acqtccccqt aqtqtqcqqq 1140 
qaqaqcqccc gaacqcaqqg atqqtatcca tqcqcccctt ctcttttcqa acqaqaaccq 1200 
qccggtacag tcaatccgga cacattgtga cgccgttcaa cgattgttgt gctqtgaaqq 1260 
attcactcaa qccaactqat atcgccattc cqttqccqqa acatttgacq ccttctccct 1320 
acqagtaqaa qccaqctgqa ccctctttga qcccagctcc gatgaaagga atqaqgaa 1378 
atq qat qgt ate cac qac aca qqc qqc atg acc qqa tac qqa ccq qtc 1426 
Met Asp Gly He His Asp Thr Gly Gly Met Thr Gly Tyr Gly Pro Val 

15 10 15 

ccc tat cag aaq qac gag ccc ttc ttc cac tac qaq tqq qaq qqt cqa 1474 
Pro Tyr Gin Lys Asp Glu Pro Phe Phe His Tyr Glu Trp Glu Gly Arq 
20 25 30 

acc ctq teg att ctg acc tgg atg cat etc aag gqc atq teg tqq tqq 1522 
Thr Leu Ser He Leu Thr Trp Met His Leu Lys Gly Met Ser Trp Trp 

35 40 45 

qac aaq teg cqq ttc ttc cqq qaq tcq atg ggg aac gaa aac tac gtc 1570 
Asp Lys Ser Arg Phe Phe Arg Glu Ser Met Gly Asn Glu Asn Tyr Val 

50 55 60 

aac gag att cqc aac tcq tac tac acc cac tqq ctq apt qcq qcq gaa 1618 
Asn Glu lie Arg Asn Ser Tyr Tyr Thr His Trp Leu Ser Ala Ala Glu 
65 70 75 80 

cgt ate etc gtc gec qac aag ate ate acc gaa gaa gag cga aag cac 1666 
Arg He Leu Val Ala Asp Lys He He Thr Glu Glu Glu Arg Lys His 

85 90 95 

cqc qtq cag gag ate etc gag gqt cqq tac acq qac aqq aac ccq tcq 1714 
Arq Val Gin Glu He Leu Glu Gly Arg Tyr Thr Asp Arg Asn Pro Ser 

100 105 110 

egg aag ttc qat ccq gee gag ate qaq aag gcg ate gag aqq ctt cac 1762 
Arq Lys Phe Asp Pro Ala Glu lie Glu Lys Ala lie Glu Arq Leu His 
115 120 125 



OD WWS2 0 01-29277 2 
19 20 

qnq ccc cac tec eta qtq ctt cca qqa qcq qaq ccq aqt ttc tec etc 181.0 

Uu Pro His Ser Leu Val Lou Pro <J ly Aid Glu Pro Ser Phe Ser Lou 

i:to i:« i4o 

qgt qac aaq qtc aaa qtq aaq aac atg aac ccq ctq qqa cac aca cgq 1858 

Gly Asp Lys Val Lys Val Lys Asn Met Asn Pro Leu Cly His Thr Arq 

145 150 155 160 

tqc ccq aaq tat qtq cqq aac aqa ate qqq qaa ate qtc acc tec cac 1906 

Cys Pro Lys Tyr Val Arq Asn Arq He Cly Clu lie Val Thr Ser His 

165 170 175 

qqq tqc caq ate tat ccc qaq aqc aqc tec qcc qqc etc qqc qac qat 1954 
Gly Cys Gin He Tyr Pro Glu Ser Ser Ser Ala Gly Leu Gly Asp Asp 

180 185 190 

ccc cqc ccq etc tac acq qtc qcq ttt tec qcc caq qaa ctq tqq qqc 2002 
Pro Arq Pro Leu Tyr Ihr Val Ala Phe Ser Ala Gin Glu Leu Trp Cly 

195 200 205 

qac qac qqa aac qqq aaa qac qta qtq tqc qtc qat etc tqq qaa ccq 2050 
Asp Asp Gly Asn Gly Lys Asp Val Val Cys Val Asp Leu Trp Glu Pro 

210 215 220 

tac ctq ate tct qcq tqa aaqqaatacq ata qtq aqc qaq cac qtc aat 2099 
Tyr Leu lie Ser Ala val Ser Glu His Val Asn 

225 230 5 



aaq tac acq qaq tac qaq qca cqt acc aaq qca ate qaa acc ttq ctq 2147 
Lys Tyr Thr Glu Tyr Clu Ala Arq Thr Lys Ala He Glu Thr Leu Leu 

10 15 20 

tac qaq cqa qqq etc ate acq ccc qcc qcq qtc qac cqa qtc qtt tcq 2195. 
Tyr Glu Arq Gly Leu He Thr Pro Ala Ala Val Asp Arq Val Val Ser 

25 30 35 

tac tac qaq aac qaq ate qqc ccq atq qqc qqt qcc aaq qtc qtq qcc 2243 
Tyr Tyr Glu Asn Glu He Gly Pro Met Gly Gly Ala Lys Val Val Ala 

40 45 50 

aaq tec tqq qtq qac cct qaq tac cqc aaq tqq etc qaa qaa qac qcq 2291 
Lys Ser Trp Val Asp Pro Glu Tyr Arq Lys Trp Leu Glu Glu Asp Ala 
55 60 65 70 

acq qcc qcq atq qcq tea ttq qqc tat qcc qqc qaq caq qca cac caq 2339 
Thr Ala Ala Met Ala Ser Leu Gly Tyr Ala Cly Glu Gin Ala His an 

75 80 85 

ate tcq qcc qtc ttc aac qac tec caa aca cat cac qta qtq qtq tqc 2387 
He Ser Ala Val Phe Asn Asp Ser Gin Thr His His Val Val Val Cys 

90 95 ioo 

act ctq tqt tcq tqc tat ccq tqq ccq qtq ctt qqc etc ccq ccc qcc 2435 
Thr Leu Cys Ser Cys Tyr Pro Trp Pro Val Leu Gly Leu Pro Pro Ala 

105 no H5 

tqq tac aaq aqc atq gag tac cqq tec cqa qtq qta qca qac cct cqt 2483 

Trp Tyr Lys Ser Met Gu Tyr Arq Ser Arq Val Val Ala Asp Pro Arq 

120 125 130 

qqa qta etc aaq cqc qat ttc qqq ttc qac ate ccc qat qaq qtq qaq 2531 
Gly Val Leu Lys Arq Asp Phe Gly Phe Asp He Pro Asp Glu Val Clu 
135 140 145 150 



(12) 0 01-2 9 2 7 7 2 

21 22 
qtc aqq qtt tqq qnc nqc aqc tec qaa ate cqc tac ate qtc ate ccq 2579 
Val Arq Val Irp Asp Ser Ser Ser Clu He Arq Tyr lie Val He Pro 

155 160 165 

qaa cqq ccq qcc qqc acc gac qqt tqq tec gaq qac qaq ctg gcq aaq 2627 
Clu Arq Pro Ala Gly Thr Asp Gly Trp Ser Clu Asp Clu Leu Ala Lys 

170 175 180 

ctq qtq aqt cqq qac tcq atq ate qqt qtc aqt aat qcq etc aca ccq 2675 
Leu Val Ser Arq Asp Ser Met lie Gly Val Ser Asn Ala Leu Thr Pro 

185 190 195 

caq qaa qtq ate qta tqa qtqaaqacac actcactqat cqqctcccqq 2723 
Gin Glu Val He Val 
200 

cqactqqqac cqccqcaccq ccccqcqaca atqqcqaqct tqtattcacc qaqccttqqq 2783 
aaqcaacqqc attcqqqqtc gccatcgcqc tttcqqatc 2822 
<210> 2 • 
<2U> 229 
<212> PRT 

<213> Rhodococcus sp. 
<400> 2 

Met Asp Gly He His Asp Thr Gly Gly Met Thr Gly Tyr Gly Pro Val 

15 10 15 

Pro Tyr Gin Lys Asp Clu Pro Phe Phe His Tyr Glu Trp Glu Gly Arq 

20 25 30 

Thr Leu Ser He Leu Thr Trp Met His Leu Lys Gly Met Ser Trp Trp 

35 40 45 

Asp Lys Ser Arq Phe Phe Arq Glu Ser Met Gly Asn Glu Asn Tyr Val 

50 55 60 

Asn Glu lie Arq Asn Ser Tyr Tyr Thr His Trp Leu Ser Ala Ala Clu 
65 70 75 80 

Arq lie Leu Val Ala Asp Lys lie He Thr Clu Glu Glu Arq Lys His 

85 90 95 

Arq Val Gin Glu lie Leu Glu Gly Arq Tyr Thr Asp Arq Asn Pro Ser 

100 105 110 

Arq Lys Phe Asp Pro Ala Glu He Glu Lys Ala lie Glu Arq Leu His 
115 120 125 

Glu Pro His Ser Leu Val Leu Pro Gly Ala Glu Pro Ser Phe Ser Leu 

130 135 140 

Gly Asp Lys Val Lys Val Lys Asn Met Asn Pro Leu Gly His Thr Arq 
145 150 155 160 

Cys Pro Lys Tyr Val Arq Asn Arq lie Gly Clu lie Val Thr Ser His 

165 170 175 

Cly Cys Gin He Tyr Pro Glu Ser Ser Ser Ala Gly Leu Gly Asp Asp 

180 185 190 

Pro Arq Pro Leu Tyr Ihr Val Ala Phe Ser Ala Gin Clu Leu Trp Cly 

195 200 205 

Asp Asp Cly Asn Gly Lys Asp Val Val Cys Val Asp Leu Trp Glu Pro 

210 215 220 

Tyr Leu lie Ser Ala 
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23 24 

225 

<210> 3 
<211> 203 
<212> PRT 

<213> Rhodococcus sp. 



<400> 3 

Val Ser Clu His Val Asn Lys Tyr Thr Clu Tyr Glu Ala Arq Thr 
15 10 15 

Lys Ala He Clu Thr Leu Leu Tyr Clu Arq Gly Leu lie Thr Pro Ala 

20 25 30 

Ala Val Asp Arq Val Val Ser Tyr Tyr Clu Asn Glu He Gly Pro Met 

35 40 45 

Gly Gly Ala Lys Val Val Ala Lys Ser Trp Val Asp Pro Glu Tyr Arq 

50 55 60 

Lys Trp Leu Glu Glu Asp Ala Thr Ala Ala Met Ala Ser Leu Gly Tyr 

65 70 75 

Ala Gly Glu Gin Ala His Gin lie Ser Ala Val Phe Asn Asp Ser Gin 
80 85 90 95 

Thr His His Val Val Val Cys Thr Leu Cys Ser Cys Tyr Pro Trp Pro 

100 105 110 

Val Leu Gly Leu Pro Pro Ala Trp Tyr Lys Ser Met Glu Tyr Arq Ser 

115 120 125 

Arq Val Val Ala Asp Pro Arq Gly Val Leu Lys Arq Asp Phe Gly Phe 

130 135 140 

Asp He Pro Asp Glu Val Glu Val Arq Val Trp Asp Ser Ser Ser Clu 

145 150 155 

lie Arq Tyr lie Val lie Pro Glu Arq Pro Ala Gly Thr Asp Gly Trp 
60 165 170 175 

Ser Glu Asp Glu Leu Ala Lys Leu Val Ser Arq Asp Ser Met He Gly 

180 185 130 

Val Ser Asn Ala Leu Thr Pro Gin Glu Val He Val 
195 200 

<210> 4 
<211> 2822 
<212> DNA 

<213> Rhodococcus sp. 

<220> 

<221> CDS 

<222> (1094) (2491) 
<223> amidase 
<400> 4 

tqattacqaa ttcqaqctcq qtacccqqqq atcacttcqq ccaqaqqqtq acqqcgaaat 60 
cqqqcctcqa tctccqcqtc cacggcqttq atacqtqtqt cqaqqtcqat caccqcctqc 120 
gccaattcgcj cqaccaqttc ggcagcqaca tcttcccccg qcaaccqcac gqtctgcqcc 180 



ttcqcqqcqq tqactqcqqc ccqqqcqatc 
agcattqcqcj ccaqtcqqgc cgccccqacg 
gccaqcaqca ccacccaqcc ccqqtccgaq 
caqatcqcqa cqaqttqctq acqcaqccqq 



qattcqqcqt qqcqcacccc qqccccqqtq 240 
cgqcgqatcg ctttcqqtcq ctqqtaqcqq 300 
qaqatctgcq cqacgcqttc qaqtccqqqq 360 
ttqatqqtcc qqqtacqqtc qqcqaccaqa 420 
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25 20 
tcqqtqcqqt qqccqqtqaq ratctqcaqc tcacqqatc.a actcqtcqtc qqqacqcaqa 480 
acgggcaqqL ccqaccgcaL ccqqqactqa tcuqcqatca cccqqgcgtc gcqqqcqtcq 540 
qtcttqqctt cqccqncqcq qtaqaccqac qatqcctqcc acaccqaacq tncqqacaqq 600 
tagcgcaccg gtttcccggc qtcqqccaqc acagtcagca acaaqqtgac gtaqqcgqtq 660 
qtcaqatcca ccqtccacqa caccqtctcq qtqaqtqcqt cqatctcqqt qatcaccqca 720 
cggatcqttq cttcgtcgtt gtcacatcqc cgcgacagca ccaccgtccc qqagqtqtcq 780 
aqtacqcata tccaqtggtg ttctttqccq acqtcqactc ctqcccacag ttqcqaaccq 840 
qtcatcqqat ttcctcqttt tcgcttgtgt tccggcctgg ccccgatqga cqcctncqcc 900 
qqcatttcct taaacaagcg atcatqcqca qatctcaatc aqcqqtccag aqqtqtccaq 960 
acaqqtcqqq tqqccaqtcc tttcaaqccc cactcqaqaq tqqqcaaacc ttatqcaqcc 1020 



tcqccqqcct qcccqqqtta caqctcaacq taactctcac qaaqtaactq cacctacqaa 1080 
cttaaqqaac etc atq tct teg ttq act ccc ccc aat tec aac caa atq 1129 
Met Ser Ser Leu Thr Pro Pro Asn Ser Asn Gin Met 
15 10 
tcq gec ctq aac aac cac ttc cqa ttc qqa ctq acq acq ccq qaa etc 1177 
Ser Ala Leu Asn Asn His Phe Arq Phe Gly Leu Thr Thr Pro Glu Leu 

15 20 25 

qaa gag ttc qca ccg gec etc gaa qcg acq etc qcg tec tec qaa ace 1225 
Glu Glu Phe Ala Pro Ala Leu Glu Ala Thr Leu Ala Ser Ser Glu Thr 

30 35 40 

qtc gaa cgc etc tac gag cgc acc gcg ccc gag ccg cct cag egg tea 1273 
Val Glu Arq Leu Tyr Glu Arq Thr Ala Pro Glu Pro Pro Gin Arq Ser 
45 50 55 60 

tqg acc tea ccc acq qcq gac qaq aac ccq ctq aqc qcc tgq tac gtc 1321 
Trp Thr Ser Pro Thr Ala Asp Glu Asn Pro Leu Ser Ala Trp Tyr Val 

65 70 75 

acc acc teg ate age gaa acc gac gaa ggc ccc etc qcc qgg cqa acq 1369 
Thr Thr Ser lie Ser Clu Thr Asp Glu Gly Pro Leu Ala Gly Arq Thr 

80 85 90 

qtc qcc qtg aaa gac aac gtc gca gtc qcc qqc qtg ccq atq atq aac 1417 
Val Ala Val Lys Asp Asn Val Ala Val Ala Gly Val Pro Met Met Asn 

95 100 105 

qqc tec cqa acc gtc gag ggc ttc acc ccc cgc tac gac gee acc gtc 1465 
Gly Ser Arg Thr Val Glu Gly Phe Thr Pro Arq Tyr Asp Ala Thr Val 

110 115 120 

gta cgc cga ctg etc gac gee ggc gca acc ate acc gqc aaa qcg gtg 1513 
Val Arq Arg Leu Leu Asp Ala Gly Ala Thr lie Thr Gly Lys Ala Val 
125 130 135 140 

tqc qaa qat etc tqc ttc tec qqc qcc age ttc act tec cac ccc cag 1561 
Cys Glu Asp Leu Cys Phe Ser Gly Ala Ser Phe Thr Ser His Pro Gin 

145 150 155 

ccg gtc cgc aac ccc tgg gac qaa aqc cgc ate acc gqc ggc teg tec 1609 
Pro Val Arg Asn Pro Trp Asp Glu Ser Arg He Thr Gly Gly Ser Ser 

160 165 170 

aqc ggc age qqc qcc ctg gtc gec aqc gqc caq qtq qat atq qca gtc 1657 
Ser Gly Ser Gly Ala Leu Val Ala Ser Gly Gin Val Asp Met Ala Val 

175 180 185 

qqc qqc qac cag gqc qgt tcq ate cqc ate ccc qcc qcq ttc tqc gqc 1705 
Gly Gly Asp Gin Gly Cly Ser He Arq lie Pro Ala Ala Phe Cys Gly 



0.5) 

27 

190 195 
ate gtc gga cac aaa ccc acc cac gga ctq gtc 
lie VrVl Cly His Lys Pro Ihr His Cly Leu Val 
205 210 215 
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28 

200 

ccc taL acg gga gca 1753 
Pro lyr Ihr Cly Ala 
220 



ttt ccc ate gaa cga acc ate gac cac etc ggt ccg atg acg cgc acg 1801 
Phe Pro lie Glu Arg Thr lie Asp His Leu ay Pro Met Thr Arq Thr 

225 230 235 

gtc age gac qcc gec gca atq etc acc qtc etc qcc ggc acc gac ggc 1849 
Val Ser Asp Ala Ala Ala Met Leu Thr Val Leu Ala Cly Thr Asp Cly 

240 245 250 

etc gat ccc cga cag acc cac cqg ate qaa ccq qtg gac tac etc qcg 1897 
Leu Asp Pro Arg Gin Thr His Arg He Glu Pro Val Asp Tyr Leu Ala 

255 260 265 

gcg ctg gee gaa ccc gca teg ggt ctg cgc gtg ggt gtg gtc acc gaa 1945 
Ala Leu Ala Glu Pro Ala Ser Gly Leu Arq Val Cly Val Val Thr Clu 

270 275 280 

ggc ttc qac acc cct gtc tec qac get qcc gtc qac aat gec gtq cgc 1993 
Gly Phe Asp Thr Pro Val Ser Asp Ala Ala Val Asp Asn Ala Val Arg 
285 290 295 300 

acc gec ate ggc gta ctq cqc teg gee gga ctt acc qtc qaa gaq qtc 2041 
Thr Ala ITe Gly Val Leu Arg Ser Ala Gly Leu Thr Val Glu Glu Val 

305 310 315 

teg ate ccc tgg cac etc gat gcg atg qcc gtc tgg aac gtg ate gac 2089 
Ser He Pro Trp His Leu Asp Ala Met Ala Val Trp Asn Val lie Asp 

320 325 330 

egg gee gac gac gaa ttc qaa qcc ttc ctq ctg cag qtg etc gac qag 2137 
Arg Ala Asp Asp Glu Phe Glu Ala Phe Leu Leu Gin Val Leu Asp Glu 

335 340 345 

aac qcc gtc acc ate ccc qaa etc gqa cag gtg egg gcg cag acg ccg 2185 
Asn Ala Val Thr He Pro Glu Leu GTy Gin Val Arg Ala Gin Thr Pro 

350 355 360 

cgc teg tqq tgc tea cct cga acc gca ccc gcg aqg tqc acg acg ccc 2233 
Arg Ser Trp Cys Ser Pro Arg Thr Ala Pro Ala Arg Cys Thr Thr Pro 
365 370 375 380 

tea aac gee get gee tqt acc act ggc teg aac acc ccg acc teg cgc 2281 
Ser Asn Ala Ala Ala Cys Thr Thr Gly Ser Asn Thr Pro Thr Ser Arg 

385 390 395 

ggg aag tqg aga tec tqc gee gec gca tec egg gca teg acg aac acc 2329 
Cly Lys Trp Arg Ser Cys Ala Ala Ala Ser Arg Ala Ser Thr Asn Thr 

400 405 410 

teg cqg cqc agg teg ccc acg ccg tgc agg cca tqc gcg gga tgg acc 2377 
Ser Arg Arg Arg Ser Pro Thr Pro Cys Arg Pro Cys Ala Gly Trp Thr 

415 420 425 

tgc tea aac cac ccg ggg teg egg agt cgc tgg act ggg cac gag cgc 2425 
Cys Ser Asn His Pro Cly Ser Arg Ser Arg Trp Thr Gly His Glu Arg 

430 435 440 

tgc ggg aac teg acc gcg acg tgc teg acg cga cga ccg egg ccg cga 2473 
Cys Gly Asn Ser Thr AT a Thr Cys Ser Thr Arg Arg Pro Arg Pro Arg 
445 450 455 460 
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'29 30 
err tcq qtq ccq tec tqa aqtncxqqqa qqnrctcqnc cqaqtqqrrc 2 521 

Pro Ser Val Pro Ser 

qcaccgggct cqaccgqctc ctgacqqqgt qacagcggcg atgacqacga ccaccqacqc 2581 
cggqggttcc ctcqtcqqac tcaccqqctt cacccqcgcc ctcqccqcqq ccqqcctqtc 2641 
cgtcgcctcg gacqccaccg tggcctacct gcqcgccctq cgeqaqateg a<:<: teggega 2701 
ccqccgtcaq qtqtactggg ccqqqcqcqc caccctqtqc cacqaccccq acqacatccc 2761 
ccqctacqac ctcqcqttcg agagctqgtt cqqcgqaacq qcacccqacq tqacqtcqcc 2821 
Q ' 2822 

<210> 5 
<211> 465 
<212> PRT 

<213> Rhodococcus sp. 
<400> 5 

Met Ser Ser Leu Thr Pro Pro Asn Ser Asn Gin Met Ser Ala Leu Asn 
15 10 15 



Asn His Phe Arq Phe Cly Leu Thr Thr Pro Clu Leu Glu Glu Phe Ala 

20 25 30 

Pro Ala Leu Glu Ala Thr Leu Ala Ser Ser Clu Thr Val Glu Arq Leu 

35 40 45 

Tyr Glu Arg Thr Ala Pro Glu Pro Pro Gin Arq Ser Trp Thr Ser Pro 

50 55 60 

Thr Ala Asp Glu Asn Pro Leu Ser Ala Trp Tyr Val Thr Thr Ser He 
65 70 75 80 

Ser Glu Thr Asp Glu Cly Pro Leu Ala Gly Arg Thr Val Ala Val Lys 

85 90 95 

Asp Asn Val Ala Val Ala Gly Val Pro Met Met Asn Gly Ser Arq Thr 

100 105 110 

Val Glu Gly Phe Thr Pro Arq Tyr Asp Ala Thr Val Val Arg Arg Leu 

115 120 125 

Leu Asp Ala Gly Ala Thr lie Thr Gly Lys Ala Val Cys Glu Asp Leu 

130 135 140 

Cys Phe Ser Gly Ala Ser Phe Thr Ser His Pro Gin Pro Val Arq Asn 
145 150 155 160 

Pro Trp Asp Clu Ser Arq lie Thr Gly Gly Ser Ser Ser Gly Ser Gly 
165 170 175 



Ala Leu Val Ala Ser Cly Gin Val Asp Met Ala Val Gly Gly Asp Cln 

180 185 190 

Gly Gly Ser lie Arq lie Pro Ala Ala Phe Cys Gly He Val Gly His 

195 200 205 

Lys Pro Thr His Gly Leu Val Pro Tyr Thr Cly Ala Phe Pro lie Clu 

210 215 220 

Arg Thr lie Asp His Leu Gly Pro Met Thr Arq Thr Val Ser Asp Ala 
225 230 235 240 

Ala Ala Met Leu Thr Val Leu Ala Gly Thr Asp Gly Leu Asp Pro Arq 

245 250 255 

Cln Thr His Arg lie Glu Pro Val Asp Tyr Leu Ala Ala Leu Ala Glu 
260 265 270 
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Pro Ala Ser Gty Leu Arq Val Gly Val Val Thr Glu Gly Phe Asp Thr 

275 280 285 

Pro Val ser Asp Ala Ala Val Asp Asn Ala Val Arq Thr Ala lie Gly 

290 295 300 

Val Leu Arq Ser Ala Gly Leu Thr Val Glu Glu Val Ser lie Pro Trp 
305 310 315 320 

His Leu Asp Ala Met Ala Val Trp Asn Val He Asp Arq Ala Asp Asp 

325 330 335 

Glu Phe Glu Ala Phe Leu Leu Gin Val Leu Asp Glu Asn Ala Val Thr 

340 345 350 

He Pro Glu Leu Gly Cln Val Arq Ala Gin Thr Pro Arq Ser Trp Cys 

355 360 365 

Ser Pro Arq Thr Ala Pro Ala Arq Cys Thr Thr Pro Ser Asn Ala Ala 

370 375 380 

Ala Cys Thr Thr Gly Ser Asn Thr Pro Thr Ser Arq Gly Lys Trp Arq 
385 390 395 400 

Ser Cys Ala Ala Ala Ser Arq Ala Ser Thr Asn Thr Ser Arq Arq Arq 

405 410 415 

Ser Pro Thr Pro Cys Arq Pro Cys Ala Gly Trp Thr Cys Ser Asn His 

420 425 430 

Pro Gly Ser Arq Ser Arq Trp Thr Gly His Glu Arq Cys Gly Asn Ser 

435 440 445 

Thr Ala Thr Cys Ser Thr Arq Arq Pro Arq Pro Arq Pro Ser Val Pro 
450 455 460 

Ser 
465 
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